process. They are important in that they are a sign of the underlying disease and, because of their nature, provide a means of distinguishing one from the other either clinically or by laboratory tests. But in all cases the respiratory epithelium is involved and it is from the respiratory tract that infectious virus spreads to infect susceptible contacts. For example, in measles a prima,ry virus pneumonia of the interstitial type is extremely common; if all cases of measles were examined radiologically, it would be found frequently. In rubella, virus enters and multiplies in the nasopharynx and most of the respiratory symptoms are related to the upper respiratory tract.
There are features which distinguish the viruses in Group 2 from those in Group 1. First, although each virus is distinct, the individual strains appear to be homogenous; for example, there appears to be one strain of measles, one strain of rubella and the strain of smallpox; although they may differ in virulence, they show a close antigenic relationship. Antigenic variation does not occur, as far as we know. The viruses spread via the bloodstream and the incubation period is long. These conditions provide an ideal situation for prevention by immunization with the object of stimulating specific circulating antibody.
Dr T B Anderson (Cambridge)
The viruses causing disease of the respiratory tract do not confine their activity to the upper tract; the possible downward progress of the infection alarms the patient or his relatives. The general practitioner has in the antibiotics the means to prevent or mitigate this progress. Most respiratory infections are associated with viral or nonbacterial infection; antibiotics are effective only in preventing the bacterial flora of the nose or throat from invading the bronchopulmonary system damaged by virus infection. The mycoplasmas are an exception; they can induce primary pneumonia and are susceptible to treatment with tetracyclines.
Respiratory viruses probably constitute 30-350 of the 20,000 consultations made on average each year by general practitioners. Hope Simpson (1958) has suggested that each member of the populace experiences 7 episodes of respiratory infection each year. This potential source of consultation by the ear, nose and throat surgeon is limited by natural recovery of most and successful treatment by the general practitioner. Where the latter fails, he may refer his patient to the ENT surgeon; in a few acute conditions the services of the latter may prove essential and urgent.
At present the recognition of a virus infecting the respiratory tract is largely of academic interest but, if antiviral agents become generally available, it will be essential to recognize viruses early.
Virus Infections and the Community
The influenzal pandemic of 1918-19 prompted the thought that influenza was not entirely the result of bacterial activity. Andrewes et al. (1933) , by discovering the virus influenza A, provided the impetus which led to the discovery of other viruses; later, antibacterial agents were invented and put to clinical use, stimulating interest in the respiratory virus field. The object of clinical study was pneumonia; the criterion for study was the failure of the disease to respond to antibacterial agents. A benign clinical entity was defined; it differed in many respects from lobar pneumonia.
Studies of respiratory infections and their prevalence in the community have largely been directed towards those of the lower respiratory tract, in the belief that these only were worthy of serious study. One of the more recent, that of Evans & Brobst (1961), aimed to discover the prevalence of non-bacterial infections in 119 Wisconsin University students over an eight-year period. They showed the prevalence of lower respiratory tract aetiology as in Section ofLaryngology tices over a twelve-month period: 5,178 patients were at risk; 592 cases were observed in routine clinical practice either in the surgery or in the home; these were classified according to Stuart-Harris (1953) into influenza, common cold, primary atypical pneumonia and acute respiratory disease. A virological diagnosis was attempted in cases seen within seventy-two hours of the onset of the disease; virus isolation was attempted and serological studies were made in 195 cases of which 122 gave a positive result. The epidemic pattern correlated well with the incidence of respiratory disease in the community judged by the returns of the Ministry of National Insurance.
The clinical epidemic findings were elucidated by laboratory diagnosis: the acute respiratory disease in the early part of the winter was largely due to parainfluenza viral infection: the clinical and virological diagnosis of influenza coincided. Comparison with other surveys showed a surprisingly high proportion of parainfluenzal infection in the Cambridge series (Fig 2) , which could be attributed to the epidemic prevalence of parainfluenza and to the technique of isolation: 22 of 122 cases with positive viral etiology showed lower respiratory tract signs; of these 9 were mycoplasmal, the rest mostly influenzal. Studies of this kind are of interest largely because of the differences they show. Attempts to make accurate studies in the general community must help in the understanding of epidemic prevalence and therefore perhaps in the anticipation of epidemic spread of respiratory disease. Virological Diagnosis This is at present academic, retrospective and inevitably delayed: in the host, the development of antibody, on which diagnosis depends, will be delayed for ten to fifteen days; in the cultured cell, cytopathological change occurs seldom sooner than five days, frequently much later. However, direct methods using fluorescentbonded antibody may hasten the diagnosis; at present their reliability is in doubt.
Clinical Evidence of Viral Infection
This obviously varies with different viruses: the period of invasion is of constant length for a given virus. The clinical disease occurs after the phase of replication, when fresh virus particle is released into the host's circulation with resulting fever, rigors, malaise, rash and lymphadenopathy. The clinical syndromes in adults have been summarized and related to etiological causes by Dowling & Lefkowitz (1963) . In children viral infection may produce a reaction quite different from that in the adult: notably the severe disease due to respiratory syncytial virus and the often severe reaction to infection by parainfluenzal virus. The first produces epidemic bronchiolitis which is often fatal: the second, parainfluenza, causes croup, probably the commonest single viral cause of a surgical opinion being sought for viral disease of the upper respiratory tract. Croup is not difficult to diagnose but the decisions when to admit to hospital and when to do a tracheostomy are often difficult to make.
Variation in Viral
Infection with Age Generally speaking, the characteristics of viral infections are represented in the young child's reaction to them. A few infections produce no recognizable clinical features in the infant (e.g. influenza and measles); this is attributed to the protective effect of maternal antibody in the infant's circulation. Notable for their exaggerated effects in the young child are infections by RSV and parainfluenza virus. As already mentioned, both produce severe clinical states; this severity is partly due to the rapid physiological disturbance which occurs in both diseases; presumably this is a direct result of the narrow physiological margins within which the young infant is able to respire. At the other end of life, the margin of physiological safety is narrowed by degenerative changes in the bronchopulmonary system.
Glandular Fever
The cause of this disease remains obscure; it is reasonable from its epidemic features to assume that it is infective and probably viral. The feature which makes it unusual among respiratory infec-4 Proc. roy. Soc. Med. Volume 62 January 1969 4 tions is the exaggeration of the host response; this results in the most severe upper respiratory tract signs, with very considerable enlargement of lymph nodes both in relation to the upper respiratory tract and generally. The spleen may enlarge, the liver is involved and there is often a rash. Less often the lower respiratory tract and the central nervous system are involved. The sign which makes the diagnosis certain is finding hamorrhiiagic lesions inside the cheek, on the soft palate and on the phrenum of the tongue. Candidiasis of the mouth may be suggestive of the diagnosis of glandular fever.
Conclusions
A constant survey of th-prevalence of viral infections in the community must be an unattainable ideal, not for economic reasons but because new viruses are frequent; they and their pathogenic effects are ubiquitous and varied. In acute disease we know little of virus-host behaviour; in chronic disease we know nothing. Viruses are suspect in neoplasia and possibly in degenerative diseases of the respiratory tract.
Anti-viral agents would seem to be of the greatest value in preventing chronic or latent viral infections but, until they are a therapeutic reality the clinician must rely on the antibacterial drugs to treat established disease (e.g. pneumonia) and to prevent bacterial infection (e.g. in asthma, renal disease, hypogammaglobulinemia, &c.).
The mycoplasmas are sensitive to the tetracyclines.
Direct methods of virological diagnosis provide some hope of the clinician obtaining an early diagnosis. Electron microscopy has only limited value in this field; fluorescent-antibody staining techniques are considered to be reliable by only a few. Yet such techniques must be developed before anti-viral agents can be used with safety. Such is the nature of progress that the application lags behind the acquisition of knowledge. Virology is no exception; it is essential that there be a frequent exchange of views between the scientific worker and the clinician. Dr D A J Tyrrell (Common Cold Research U(mit, Harvard Hospital, Salisbury) also presented a paper (see Tyrrell 1966, Proc. roy. Soc. Med. 59, 637) .
In discussion, Dr Tyrrell said that in order to get successful results from the virology laboratory it was important to consult them in good time, to obtain good specimens and to transport them properly. Use of a laboratory could help to increase diagnostic skill in recognizing conditions due to viruses. In the future this might become important for the proper treatment of the patient. Drugs were now available for the prophylaxis of smallpox and possibly influenza, and for the treatment of herpes simplex. It was likely that effective drugs for other respiratory viruses would become available in the coming years, but it would be necessary to use the right drug for different virus infections.
